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RBSTRFICT. In 1981 Miller and Collier reported on 47 
ur~prclvoked shark attacks which had taken place rllff 
Cal ifornia and Oregon from July 1'326 to November 1973. 
Since that date, 12 shark attacks involving hurnans have 
taken place: two in 1388, one in 1381, four in 1'383, 
one in 1983, and four in 1984. Encompassed in these 12 
attacks were: six surfers, three skin divers, one paddle 
boarder, one scuba diver, arid cine swimmer. In ten of 
the twelve attacks the white shark was the species of 
imp1 icat ion. by geographic area: one attack occurred 
off southern California, four off central California, 
four off norther-n Califot-nia, and three off Oregon. 
In 1981 Miller and Collier reported on all shark attacks 
clccur-ring off California and Oregon from 1926 through 197'3. Their 
analysis included 47 unprovoked attacks: 45 off California and 
t wl:~ off Oregon. Since 1'379, 12 unpr~avoked shark at t acks 
I Research associate in Ichthy~~logy, Natural History Museum of 
L I = I ~  Rngeles County 
i n v o l v i n g  humans h a v e  t a k e n  p l a c e  w i t h i n  t h i s  g e o g r a p h i c  area: 
t w o  i n  1308, o n e  i n  1381, f o u r  i n  1382, o n e  i n  1383,  and f o u r  i n  
1984 ( t h e s e  a t t a c k s  t o o k  p l a c e  w h i l e  t h i s  p a p e r  w a s  i n  p r e s s  and 
a r e  i n c l u d e d  p r i m a r i l y  a s  s u m r ~ ~ a r i e s  - t o  18 Nov 8 4 ) .  The 1 2  
a t t a c k s  i n v o l v e d  s i x  s u r f e r s ,  t h r e e  s k i n  d i v e r s ,  o n e  p a d d l e  
b o a r d e r ,  one  s c u b a  d i v e r ,  and o n e  s w i m m e r .  I n  f i v e  cases t h e r e  
was no i n j u r y  ~ I = I  t h e  v i c t i m , i n  t w o  cases minor  i n j u r y ,  i n  t h r e e  
cases majo r  i n j u r y  ( h o s p i t a l  i z a t  i o n ) ,  and  two a t t a c k s  proved 
f a t a l .  In t e n  c ~ f  t h e  1 2  a t t a c k s  t h e  w h i t e  s h a r k ,  Carcharodg_n 
c__acchacigs ( L i n n a e u s )  , f a m i  l y  Lamnidae, was t h e  s p e c i e s  
i m p l i c a t i o n .  I n  t h e  o t h e r  two a t t a c k s  o n l y  t h e  f a c t  t h a t  a s h a r k  
( o f  r..tnknown s p e c i e s )  w a s  i n v o l v e d  c o u l d  b e  e s t a b l  i s h e d .  
Rs p o i n t e d  o u t  by B a l d r i d g e  ( 1974) ,  " c o n s i d e r a b l e  v a r i a n c e  
e x i s t s  i n  p u b l i s h e d  a c c o u n t s  o f  what happened ,  a g a i n  c l e a r l y  
a t t e s t i n g  t o  t h e  d i f f i c u l t i e s  i n  g a t h e r i n g  m e a n i n g f u l  i n f o r m a t i o n  
on s h a r k  a t t a c k s  o f  t h e  p a s t .  " T h i s ,  c o u p l e d  w i t h  t h e  f a c t  t h a t  
ocean-water  s p o r t s  s u c h  a s  s k i n  d i v i n g ,  s c u b a  d i v i n g ,  s u r f i n g ,  
p a d d l e  b o a r d i n g ,  kayak ing ,  wind s u r f  i n g ,  etc. h a v e  i n c r e a s e d  i n  
p o p u l a r i t y  d u r i n g  r e c e n t  y e a r s ,  makes cornparing e a r l y  s h a r k  
a t t a c k  i n f o r m a t  i o n .  w i t h  m o r e  r e c e n t  d a t a  a d i f f i c u l t  and  somewhat 
q u e s t  i o n a b l  e p r o p o s i  t ion.  
By g e o g r a p h i c  area: o n e  a t t a c k  o c c u r r e d  i n  s o u t h e r n  
C a l i f ~ ~ r n i a  ( s o u t h  u f  P o i n t  C o n c e p t i o n ) ,  f o u r  o f f  c e n t r a l  
Ca 1 i f o r n i a  ( b e t  ween San  F ranc i scc l  Bay and P t .  Concept  i o n ) ,  f o u r  
o f f  n o t h e r n  C a l i f o r n i a ,  and t h r e e  13ff t h e  c~=ras t  of Oregon. FI 
g e o g r a p h i c a l  l i s t i n g  o f  C a l i f o r n i a - O r e g o n  s h a r k  a t t a c k s  is 
p r e s e n t e d  i n  T a b l e  1 ;  a l l  a t t a c k s  s i n c e  1926  a r e  enumera t ed  w i t h  
a  breakdown by c o u n t y  g iven .  For- ty-s ix  o f  t h e  f i f t y - n i n e  (78 
p e r - c e n t )  s h a r k  a t t a c k s  f o r  C a l i f o r n i a  a n d  O r e g o n  c a n  b e  
a t t r i b u t e d  u n e q u i v o c a l l y  t o  t h e  w h i t e  s h a r k  ( T a b l e  1 ) .  R summary  
o f  w h i t e  s h a r k  a t t a c k s  by nionth is g i v e n  i n  T a ~ l e  2. FIlso, a 
summat-y of a t t a c k s  sirtce 1'363, i n d  icat  i n g  p e r i c l d  b e t  ween a t t a c k s ,  
1s p r e s e n t e d  i n  T a b l e  3. 
R c h r o n ~ ~ l o g i c a l  r ~ a r - r a t  i v e  of t h e  t w e l v e  m o s t  r e c e n t  s h a r k  
a t t a c k s  f o l l ~ z ~ w s .  S i n c e  t h e  last  f o u r  a t t a c k s  o c c u r r e d  w h i l e  t h i s  
p a p e r  w a s  i n  p r e s s  o r ~ l y  a b r i e f  s u m m a r y  o f  e a c h  of t h e s e  
i n c i d e n t s  is q i v e n .  
D i s c u s s i o n  
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48 - C u r t  V ikan .  17 O c t o b e r  1388, 8338 h ;  
C a l i f o r n i a :  H u m b o l d t  Co., Moonstone B e a c h ;  l a t  41 82.5' N, l o n g  
C u r t  V i k a n  w a s  s u r f i n g  of f  Moonstone B e a c h  i n  6 t o  8 f t  o f  
water, a p p r - o x i m a t e l y  188 y a r d s  r ~ f f s h o r e ,  a t  t i m e  of t h e  
e n c o u n t e r .  W i t h o u t  w a r n i n g  h i s  boar-d w a s  " r i p p e d  w i t h  t r e m e n d o u s  
f o r c e "  from u n d e r  him.  Vik.an w a s t e t h e r e d  t o  t h e  s u r f b o a r d  w i t h  
a l e a s h  a n d  c o u l d  o n l y  w a t c h  as t h e  s h a r k  h e l d  h i s  b o a r d  o u t  of 
w a t e r  for several s e c u n d s ;  " t h e  s h a r k  w a s  k i n d  o f  p l a y i n g  w i t h  my 
b o a r d  i n  t h e  a i r . "  D u r i n g  t h i s  b r i e f  p e r i o d  t h e  s h a r k ' s  t a i l  
b r u s h e d  a g a i n s t  V i k a n .  O n c e  t h e  s h a r k  r e l e a s e d  t h e  b o a r d ,  t h e  
s u r - f e r  i r n r f l e d i a t e l y  c a u g h t  a wave  a n d  p a d d l e d  t o  s h o r e .  T h e r e  w a s  
n o  i n j u r y  t o  V i k a n .  FI t o o t h  f r - agmen t  w a s  f o u n d  i n  t h e  f i n  of t h e  
s u r f b o a r d  and i d e r r t  i f  i e d  by  Dr. J o h n  DeMar-t i n i ,  Hurflbclldt State  
U n i v e t - s i t y ,  a s  t h a t  of a w h i t e  s h a r k .  R t t a c k  w a s  t o  t h e  rear of 
t h e  s u r f b o a r d ;  a small  s e c t i o n  of t h e  b o a r d  w a s  b i t t e n - o f f  ( F i g .  
1 ) .  Srnal 1  a r f l o u r ~ t n  o f  b l o o d  w e r e  foclnd ernbedded i n  t h e  s t y r o f o a m  
o f  t h e  b o a r d ,  a p p a r e n t  l y  f r o m  t h e  s p o n g y  t i s s u e  S I - ~ r r o u n d i n g  t h e  
t e e t h  of t h e  a t t a c k i n g  s h a r k .  T h e  s h a r k  w a s  e s t i m a t e d  a5 12 p l u s  
f t  b y  Vik.an. 
Moclr1stl2ne B e a c h  h a d  b e e n  t h e  s i te  of a w h i t e  s h a r k  a t t a c k  
fou r -  y e a r s  earl ier;  W i l l i a r n  Kennedy  ( F l t t a c k  N o . 4 2 ) ,  a l so  a 
s u r - f e r ,  w a s  a t t a c k e d  o n  18 O c t o b e r  1376. 
Q t t a c k .  _NVL 49 - C h r i s t o p h e r  Cowan. 27 O c t o b e r  1980, 1545 h ;  
O r e g o n :  D o u g l a s  Co., off Umpqua R i v e r ,  l a t  4 3  3'3.7' N, l o n q  124 
i2.a' w. 
O n  t h e  a f t e r n o o n  of 27 O c t o b e r  1980 C h r i s  Cowan w a s  s u r f i n g  
w i t h  t w o  f r i e n d s  j u s t  s o u t h  of t h e  j e t t y  at  t h e  e n t r a n c e  o f  t h e  
Umpqua River. T h e  t h r e e  s u r f e r s  h a d  b e e n  i n  t h e  w a t e r  
a p p r o x i m a t e l y  25 m i n u t e s .  Cowan w a s  150 m from s h o r e  a n d  h a d  
j u s t  b e e n  t h r o w n  off  h i s  b o a r d  b y  a l a r g e  wave. Upon r e g a i n i n g  
t h e  s u r f b 1 3 a r d  a h e a v y  i m p a c t  k n o c k e d  Cowan f r o m  h i s  b o a r d  a n d  h e  
w a s  aware o f  a s t r o n g  t u g g i n g  s e n s a t  i o n  o n  t h e  l e a s h  t h a t  t i e d  
h i s  foot t o  t h e  s u r f b o a r d .  Upon release of t e n s i o n ,  Cowan 
m o u n t e d  h i s  b o a r d  a n d  n o t  i c e d  t h a t  h i s  left l e g  w a s  i n j u r e d  a n d  
b l e e d i n g .  H e  c a l l e d  t o  h i s  c o m p a n i o n s  t h a t  a s h a r k  w a s  i n  t h e  
v i c i n i t y  a n d  b e g a n  p a d d l i n g  r a p i d l y  t o w a r d  s h o r e .  
H i s  t w 1 3  s u r f i n g  c o m p a n i o n s ,  st i 1 1  u n a w a r e  t h a t  Cowan h a d  
b e e n  i n j u r e d  o r  of t h e  p r e s e n c e  of a s h a r k ,  c o n t i n u e d  t o  s u r f .  
Upon r e a c h i n g  s h o r e ,  Cowan s e n t  a m e s s e n g e r  o u t  o n  t h e  j e t t y  t o  
w a r n  h i s  f r i e n d s .  Upon r e c e i v i n g  t h e  s i g n a l  o f  d i s t r e s s  t h e  t w o  
su r - f e t - s  irnmedi a t e 1  y h e a d e d  for shor-e .  
C13wan w a s  t h e n  d r i v e n  t o  Bay R r e a  H1:lspital i n  C o o s  Bay 
w h e r e  f o u r  lacerat i o n s  on t h e  l e f t  l e g  a b o v e  t h e  k n e e  w e r e  
5 1 - t t u r e d ;  h e  w a s  t h e n  r e l e a s e d .  T h e  i n j u r y  t o  Cowan is c o n s i d e r e d  
mir~or a l t h o u q h  t h e  p o t e n t i a l  is o b v i o u s .  
E x a m i n a t i o n  o f  t h e  s u r f b o a r d  (2.2 m i n  l e n g t h  a n d  50 crn i n  
w i d t h  ; u n d e r  s u r - f a c e  of b o a r d  u n i  forrn b r i  g h t  o r a n g e ,  u p p e r  
s u r f a c e  b r i g h t  y e l l o w )  r e v e a l e d  a n u m b e r  o f  t o o t h  i m p r e s s i o n s .  
The damaged  area of t h e  b o a r d  w a s  on t h e  le f t  s i d e  a n d  c e n t e r e d  
64 c m  ft-orn t h e  rear. T o o t h  i m p r e s s i o n s  w e r e  n o t e d  p r i m a r i l y  o n  
t h e  l o w e r  s u r f a c e  of t h e  b o a r d .  I n  t h e  area of d a m a g e  e q u a t i n g  
w i t h  t h e  m a n d i b u l a r  s y m p h y s i s ,  t w o  r o w s  of t e e t h  w e r e  a p p a r e n t .  
The u p p e r  51-irface of t h e  b o a r d  w a s  damaged  a t  t h e  e d g e  a n d  a l o n g  
t h e  c i r c u m f e r e n c e  o f  t h e  j a w  o u t  l i n e ;  d a m a g e  w a s  much less s e v e r e  
t h a n  t h a t  t o  t h e  b o t t o m .  T h e  g r e a t e s t  w i d t h  of t h e  i m p r e s s i o n  on  
t h e  u p p e r  s u r f a c e  m e a s u r e d  360 mm. Cowan w a s  w e a r i n g  a b l a c k  
n e c l p r e n e  d r y  st-lit. W e  t reat  t h i s  case a s  i n v o l v i n g  t h e  w h i t e  
s h a r k .  
a t t a c k .  fjp, sg - L e w i s  B o r e n .  19 Decernber  138 1, a f t  e r n u o n  ; 
C a l i f o r n i a :  M u n t e r e y  Co, S p a n i s h  P a y ,  l a t  36 37. S9N,  l u n g  121 
57. 1 W .  
T h e  L e w i s  B o r e n  i n c i d e n t  p r o b a b l y  h a s  r e c e i v e d  t h e  most 
p u b l i c i t y  o f  a n y  C a l i f o r n i a  s h a r k  e n c o u n t e r  s i n c e  t h e  f a t a l  
a t t a c k  o f  B a r r y  W i l s o n  i n  O c t o b e r  1350 ( B o l i n  1954). N o t  o n l y  
w a s  t h e  a t t a c k  f a t a l ,  b u t  t h e  f ac t  t h a t  E o r e n ' s  b o d y  w a s  n o t  
r e c ~ ~ v e r e d  f o r  f i v e  d a y s  l e d  t o  w i l d  s p e c u l a t i o n  b y  t h e  m e d i a  u f  
t h e  f a t e  o f  t h e  v i c t i m  a n d  tlzl t h e  s i z e  of t h e  a t t a c k l r l g  s h a r k .  
L e w i s  B ~ ~ r e n  had  c h o s e n  t o  s u r f  b y  h i m s e l f  on a c o l d  a n d  
windy S a t  l.ttmday ( 13 Decernber 1'381 ) at  S p a n i s h  B a y  o f f  R s i  lomat-  
S t a t e  Beach.  H e  h a d  l a s t  t a l k e d  t o  f r i e n d s  a b o u t  1488 h  b e f o r e  
l e a v i n g  to k n e e  s u r f  o n  h i s  5ft 4 i n .  b o a r d .  T h e  f o l l o w i n g  
mc~r-ning ('216 D e e ) ,  s u t m f e r s  C h r i s t  i a n  K a i  a n d  D a v i d  Murphy, w a l k i n g  
a l o n g  Qsilomar Beach f o u n d  a s u r f b o a r d  w i t h  a p o r t i o n  m i s s i n g  
a l o n g  w i t h  t h e  m a t c h i n g  c r e s e n t - s h a p e d  sect i o n ;  " t h e  t w o  p i e c e s  
were abcllat 15 y a r d s  a p a r t . "  T h a t  a f t e r n o o n  t h e  b o a r d  w a s  t u r n e d  
c ~ v e r  t o  t h e  Sal i n a s  P o l  ice D e p a r t m e n t  who p a s s e d  i t  o n  t o  t h e  
s u p e r v i s i n g  r a n g e r  a t  R s i  lomar S t a t e  Beach.  On Monday (21 D e c ) ,  
a m i s s i n g  p e r s o n s  t - e p o r t  w a s  f i l e d  by o n e  of B o r e n ' s  f r i e n d s  
c o r r c e r r ~ e d  t h a t  Lew bar-en h a d  n o t  b e e n  s e e n  n o r  h i s  v e h i c l e  moved 
f r o m  Qs i l c~n ia r -  S ta te  E e a c h  i n  t w o  d a y s .  On t h e  m o r n i n g  of T u e s d a y  
t h e  22nd,  w e  w e r e  a b l e  t o  e x a m i n e  t h e  s u r f b o a r d  at t h e  M o n t e r e y  
M a r i n e  R e s ~ ~ u r c e s  L a b o r a t  u r y .  The  b o a r d  w a s  y e l l o w  o n  b o t h  u p p e r  
a n d  luwer s u r f a c e ,  m e a s u r e d  163 c m  i n  l e n g t h  a n d  61 c m  i n  w i d t h .  
T h e  removed p o r t i o n  w a s  774 mm f r o m  t h e  t i p  of t h e  b o a r d  a n d  
measur-ed 488 mm w i d e  by 259 mm d e e p  ( F i g u r e  2). T h e  a p p r o x i m a t e  
area of a t t a c k  w a s  t o  t h e  left c e n t e r  s i d e  of t h e  b o a r d .  Damage 
t o  t h e  u p p e r  s u r f a c e  w a s  c l e a n  a n d  s y m m e t r i c a l  w h i l e  t h a t  t o  t h e  
u n d e r  s u r f a c e  q u i t e  r a g g e d ;  e x e m p l i f y i n g  t h e  d i f f e r i n g  
f1.1nct i o n a l  i t y  of t h e  u p p e r  a n d  l o w e r  j a w s .  B a s e d  upon t h e  w i d t h  
u f  t h e  ~ a w  i m p r e s s i o n s  a n d  t h e  i n d i v i d u a l  t r i a n g u l a r  i m p r e s s i o n s  
on t h e  u n d e r  s u r f a c e  of t h e  s u r f b o a r d ,  w e  c o n c l u d e d  t h e  a t t a c k e r  
3 b e  a w h i t e  s h a r k .  of 17 t o  19 f t .  NO t u o t h  f r a g m e n t s  w e r e  
f o u n d  ernbedded i n  t h e  s t y r c r f o a m  b u t  small areas of b l o o d s t a i n  
were n o t e d  n e a r  t h e  b a s e  o f  s e v e r a  1 i mpr-ess i o n s .  Upon a n a  1 y a  i s, 
t h e  bll>l:~d " d i d  n o t  r e s p u r i d  t o  hunian t y p i n g  ( S a n d i  P i n a r ,  C a l i f -  
o r r ~ i a  D e p a r t  rner~t of J u s t  ice, per-s.  c o n i m .  ) . " W e  h a v e  o b s e r v e d  
b l o o d s t a i n s  i n  t h e  s t y r l > f i ~ a r t i  o f  o t h e r  s ~ ~ r f b o a r - d s  w h e r e  n o  i n j u r y  
o c c u r r e d  a n d  c o n c l u d e  t h a t  t h e  p u l p y  gum t i s s u e  s f  t h e  w h i t e  
s h a r k .  is t h e  s o u r c e  o f  t h e s e  s t a i n s  (see Vik.an - a t t a c k .  no. 48, 
Weldon - a t t a c k  no. 5 5 ) .  
On Thl-lrsday, 24 December  1981, a t  1188 h ,  a b o d y  w a s  
o b s e r v e d  f l o a t i n g  i n  a small c o v e  a p p r o x i m a t e l y  1 k m  n o r t h  o f  
S p a n i s h  Eay. The  c o r p s e  w a s  r e c o v e r e d  a n d  t a k e n  t o  T h e  P a u l  
M o r t ~ ~ a r y ,  P a c i f i c  G r o v e ,  w h e r e  t h e  p o s i t i v e  i d e n t i f i c a t i o n  o f  
L e w i s  B o r e n  w a s  made a n d  a n  a u t o p s y  w a s  o r d e r e d .  C a u s e  of d e a t h  
w a s  l i s t e d  a s  " s e v e r e  t r a u m a ,  l e f t  c h e s t  ( s h a r k  b i t e ) . "  N o  t e e t h  
12r t c t u t h  f r a g m e n t s  w e r e  r e c o v e r e d .  E x a m i n a t  i o n  of t h e  s u r f  b o a r d ,  
v i c t  i m 9  s body ,  a n d  w e t s u i t  s t r o n g l y  s u g g e s t  t h a t  B o r e n  w a s  i n  a 
p r c ~ n e  p o s i t  i o n  cln h i s  b o a r d ,  w i t h  a r m s  o u t s t r e t c h e d  at t i m e  o f  
a t  t a c k .  T h e  i n i t i a l  a t t a c k  t o  t h e  b o a r d  a n d  s u r f e r  w a s  v i o l e n t  
a n d  t h e  v i c t i m  most l i k e l y  fell  f r o m  h i s  b o a r d  a t  t h i s  t i m e .  R 
s e c o n d  m i n o r  attac1.c. o r  m o r e  l i k e l y  a r e p o s i t  i o n i n g  of t h e  b o a r d  
i n  t h e  s h a r k ' s  j a w s  t h e n  t o o k  p l a c e ,  e v i d e n c e d  by left J a w  
i m p r e s s i ~ x t s  125 mm f o r w a r d  o f  t h e  m a i n  damage  to t h e  b o a r d .  I t  
is n u t e w o r t h y  t h a t  a l t h o u g h  L e w i s  B u r e n ' s  b o d y  r e m a i n e d  i n  t h e  
w a t e r  f o r  o v e r  115 hcaurs, a n d  o b v i o u s l y  a l a r g e  q u a n t i t y  of b l o o d  
i n i t i a l l y  accompanied t h e  v i c t i m ,  Borer t  w a s  o n l y  b i t t e n  ctnce. 
Sea s u r f a c e  t e m p e r a t u r e ,  t a k e n  t w o  d a y s  p r i o r -  t o  t h e  a t t a c k  
a n d  2.3 n a u t i c a l  m i l e s  n o r t h  i n s i d e  M o n t e r e y  Bay, w a s  13.3%; 
t e m p e r a t u r e  a t  18 m w a s  12.8oC. S e c c h i  d i s c  r e a d i n g  a t  t h i s  
l o c a t i o n  w a s  19.5 ni, i n d i c a t i n g  e x t r e n r e l y  clear w a t e r .  
The p r e v i o u s  f a t a l  a t t a c k  w a s  t o  R o b e r t  Pamper in ,  o n  1 4  J u n e  
1'353, 1:1ff La Jol la .  T h e s p e c i e s o f  s h a r k  i m p l i c a t e d  i n  t h e  
Farnper-in a t t a c k  is u n d e r  c o n t r o v e r s y .  I t  h a s  b e e n  s u g g e s t e d  t h a t  
t h e  a s s a u l t e r  w a s  a t i g e r  s h a r k ,  G a l e o c e r d o  c u v i e r i  ( B a l d r i d q e  
1 9 7 4 ) ;  however ,  t h e  w h i t e  s h a r k  c a n  n o t  b e  r u l e d  o u t .  T h e r e  is a 
q u e s t i o n  i n  some c o r n e r s  c o n c e r n i n g  t h e  a u t h e n t i c i t y  of t n e  
F1arnperin a t t a c k .  
a t t a c k  N o .  
- -  - -  51 - Donald  "Harvey" Smi th .  7 F e b r u a r y  1382, 1188 h ;  
C a l i f o r n i a :  Sonorna Co., St i l lwa te r  Cove, la t  37 32.8' N, l o n g  123 
18.16' W. 
Harvey S m i t h  a n d  Ken Shirnizu w e r e  p l a n n i n g  t o  s c u b a  d i v e  a t  
St i l  l w a t e t -  Cove, n o r t h  o f  F o r t  Ross. They w e r e  i n  a 14 f t  
R c h i l l e s  i n f l a t a b l e  b o a t ,  a p p r o x i m a t e l y  1 / 4  m i l e  o f f s h o r e  and  30 
y a r d s  o u t s i d e  a k e l p  bed. The R c h i l l e s  w a s  a n c h o r e d  i n  50 f t ,  o n  
a l e d g e  which d r o p s  o f f  r a p i d l y  t o  80 f t ,  and  n e a r  a l a r g e  r o c k  
t h a t  " b o i  1 s "  a t  l o w  t i d e .  Upon a n c h o r i n g ,  Srni th  e n t e r e d  t h e  
water and r e m a i n e d  a t  t h e  s u r f a c e  f u r  s e v e r a l  m i n u t e s .  H e  t h e n  
de scended  a l o n g  t h e  a n c h o r  l i n e  f o l l o w e d  by Sh imizu .  fit 40 f t  
Smith  s t o p p e d  a n d  . c o n s i d e r e d  a b o r t i n g  t h e  d i v e  b e c a u s e  of " v e r y  
v e r y  bad v i s i b i l i t y , "  e s t i m a t e d  at 2-4 f t .  S m i t h  t h e n  s e n s e d  a 
s t?-ong t u g  o n  h i s  ca l f ,  " i t  f e l t  l i k e  my l e g  g o t  t a n g l e d  i n  a n  
a n c h o r  l i n e  a n d  I w a s  b e i n g  p u l l e d  by a b o a t , "  and  t u r n e d  t o  see 
t h e  head  o f  a s h a r k .  The shat-k  f i r s t  b i t  h i s  r i g h t  c a l f ,  
r e l e a s e d  and  t h e n  b i t  h i s  a n k l e ,  t a k i n g  S m i t h ' s  f i n  i n  t h e  
p r o c e s s ;  " i t  let m e  g o  i n  a b o u t  two  secctnds . .  . t h e r e  w a s  v e r y  
l i t t l e  p a i n . "  S m i t h  r a p i d l y  a s c e n d e d  t o  t h e  sup-face ,  swimming 
p a s t  Sh i r~ i i  zu. Shi rn izu  s a w  t h e  s h a r k  and  e s t i m a t e d  i t  a s  ca. 8 
f t  ; t h e  s h a r k  w a s  n o t  o b s e r v e d  a g a i n .  F i r s t - a i d  w a s  i r n r n e d i a t e l y  
a p p l i e d  t o  Sriii th i n  t h e  R c h i l l e s  a n d  e m e r g e n c y  t r e a t m e n t  w a s  
g i v e n  by a St i l lwater  Cove R e g i o n a l  P a r k  R a n g e r  upon  a r r i v a l  a t  
t h e  b e a c h .  Rn a i r  b a n d a g e  w a s  a p p l i e d  t o  S m i t h ' s  p r o f u s e l y  
b l e e d i n g  r i g h t  l e g  arid h e  w a s  a i r l i f t e d  by  h e l i c o p t e r -  t o  Sunoma 
Comr~i~~r i i  t y  H s s p  i t a 1  i n  S a n t  a Rosa f o r  e m e r g e n c y  riled i cal  care; 
Srni th a r r i v e d  w i t h i n  orie h o u r  f r o m  tirne o f  a t t a c k .  T h e  i n j u r y  
t o  S m i t h ' s  r i g h t  l e g  w a s  majclt-; s u r g e r y  w a s  r e q u i r e d  t o  r e p a i r  
net-ve a n d  t e r i d u r ~  damage.  T h e  b i t e  s p a n n e d  ca. 15 i n c h e s  f r o m  
m i d - c a l f  t o  i n s t e p .  T h e  l e g  w a s  b i t t e n  t o  t h e  b o n e  r e q u i r i n g  a 
l e y  c a s t  f a r  six weeks .  S e v e r a  1 t clot h  f r a g m e n t s  r e m o v e d  f r o m  
S m i t h ' s  l e g  w e r e  i d e n t i f i e d  a s  t h o s e  o f  a w h i t e  s h a r k  by D r .  
J o h n  McCosker,  C a l  i f o r n i a  Rcaderny of S c i e n c e s .  
Glttack. NgI zg - C a s i m i r  P u l a s k i .  24 J u l y  1982, 1 1 0 0  h ;  
C a l i f c t r n i a :  S a n  L u i s  O b i s p o  CIZI., P o i n t  Buchon,  l a t  35 14.5' N, 
l o n g  120 5 4 . 6 '  W. 
Gas P u l a s k i  a n d  T e r r y  S h u b e r t  h a d  set o u t  o n  l o n g  s u r f b o a r d s  
t o  p a d d l e  f r o m  ~ u n t a z a  d e  O r o  S ta te  P a r k  t o  R v i l a  (ca. 1 3 . 5  n a u t .  
niiles); b o t h  w e r e  w e a r i n g  w e t  s u i t s .  R f t e r  p a d d l i n g  fo r  a p e r i o d  
of 4 5  m i n  t o  1 h r ,  a n d  n e a r  t h e  P t .  Buchon buoy ,  P u l a s k i  was 
s u d d e n l y  k n o c k e d  of f  h i s  b o a r d  i n t o  t h e  w a t e r .  P o i n t  B u c h o n  buoy  
is ca. 1 n a u t .  m i l e  f r o m  n e a r e s t  l a n d  a n d  is a n c h o r e d  i n  24 f m  
(144 f t ) .  P u l a s k i T  s f i t -s t  t h o u g h t  w a s  t h a t  a sea l i o n  h a d  
p l a y f u l l y  h i t  h i s  b o a r d .  When h e  s u r f a c e d ,  h e  s a w  t h e  b o a r d  " i n  
the  mouth  of a s h a r k .  " "The  t a i l  o f  t h e  b o a r d  s t a y e d  i n  one s p o t  
arid t h e  n o s e  w a s  b e i n g  m~lsved i n  a c i rc le  by  t h e  sha t -k .  " T h e  h e a d  
s f  t h e  sha r -k  " l l m k e d  l i k e  a b u o y  o u t  of w a t e r .  " S h u b e r t ,  s e e i n g  
t h e  i n i t i a l  i m p a c t ,  f i r s t  t h o u g h t  t h e  b o a r d  w a s  h i t  b y  a w h a l e .  
P c c l a s k i  c l i m b e d  o n t o  t h e  a f t  sect i o n  of t h e  b l~a r -d  w h i l e  i t  w a s  
st i 11 b e i n g  h e l d  by t h e  s h a r k .  H e  s l i d  f o r w a r d  o n  t h e  w e t  
s u r f a c e  a n d  i n a d v e r t e n t l y  s t r u c k  t h e  s n o u t  of t h e  s h a r k ;  " t h i s  
w a s  j u s t  an  inst irtct react i o n .  " W i t h i n  s e c o n d s  t h e  s h a r k  let go ,  
a n d  w i t h  its h e a d  a n g l e d  downward ,  d e p a r t e d .  P u l a s k i  h e a d e d  
i m m e d i a t e l y  for -  shr -we b u t  w a s  g r e a t  l y  c o n c e r n e d  abet-~t a f a 1  low-up 
a t t a c k .  " I  w ~ l . \ l d  t a k e  a c o u p l e  s f  s t r o k e s ,  g r i p  t h e  b o a r d ,  w a i t  
a f e w  s e c o n d s  f c l r  t h e  sha r -k  t o  r e t u r n ,  t h e n  r e s u n i e  t h e  p r o c e s s .  " 
R f t e r  s e v e r a l  m i n u t e s  h e  r e a l i z e d  t h e  s h a r k  w o u l d  p r o b a b l y  n o t  
t -e tur-n artd p a d d l e d  w i t h  S h u b e r t  15 m i n u t e s  t o  r e a c h  s h o r e .  
W e  c a t e q o r - i z e  t h i s  a t t a c k  u n d e r  t h e  h e a d i n g  of " p a d d l e  
b o a r d i n g .  " T h e  d  i r n e n s i u r ~ s  of P u l a s k i '  s O9 E r i e n  b o a r d  are q u i t e  
d i f f e r e n t  f r c ~ m  t h e  m o d e r n  s u r f b o a r d :  t h e  b o a r d  m e a s u r e d  3.57 m 
(11 f t  8.4 in .  ) i n  l e n g t h  a n d  97 c m  (22.4 in .  i n  w i d t h  a n d  is 
u s e d  p r i m a r i l y  f o r  l i f e  g u a r d  r e s c u e  work.  T h e s e  d i m e n s i o n s  are 
eqcl i v a l e n t  t o t h o s e  of Royaks ,  k a y a k s ,  a n d  w i n d - s u r f  b o a r d s .  
T h e  t o o t h  i m p r * e s s i o n s  from t h e  a t t a c k  w e r e  t o  t h e  left s i d e  
of t h e  b o a r d ,  838 mm from t h e  t i p  of b o a r d  t o  c e n t e r  of b i t e .  
W i d t h  o f  b i t e  m e a s u r e d  355 rnm on t h e  u p p e r  s u r f a c e  a n d  368 mm on 
t h e  bot tclm of b o a r d  ( F i g .  4, 5FI&B). T h e  color of t h e  b o a r d  w a s  a 
d u l l  y e l l o w .  
T h e r e  w a s  r10 i n j u r y  t o  P u l a s k i  a n d  no t o o t h  fragments w e r e  
f o u n d  i n  t h e  s t y r o f o a m  of t h e  b o a r d .  B a s e d  o n  t o o t h  i m p r e s s i o n s  
i n  t h e  b o a r d  a n d  t h e  d i m e n s i o n s  of t h e  b i t e  t h e  a t t a c k i n g  s h a r k  
w a s  i d e n t i f i e d  as a w h i t e  s h a r k .  S i z e  w a s  est i m a t e d  b e t w e e n  4.5 
a t tack  N_g, 32 - J o h n  E u c h a n o n .  23 R?1gust 8 ,  8938 h ;  
C a l  ifl:~rrria: S a n  L u i s  O b i s p o  Co., Mot-ro Bay,  lat 35 22. 3, N, l o n g  
1zla 51.8' w. 
J o h n  E u c h a n o n  w a s  s u r f i n g  o n  S u n d a y  m o r n i n g  j u s t  n o r t h  o f  
Mor-ro Rock. Euchanlrrn w a s  a l o n e ,  w i t h  s e v e n  l r s r  e i g h t  o t h e r  
s u r - f e r s  a p p r o x i m a t e l y  58 y a r d s  t o  t h e  n o r t h .  He w a s  or  a 
L i g h t n i n g  B o l t  s u r f b o a r d ,  t5 f t  1 i n c h  (1.85 m )  i n  l e n g t h ,  w i t h  
red b c l t t  o m  a n d  s i d e s .  T h e  w a t e r  w a s  " p r e t t y  c l e a n "  a n d  "7 o r  8 
f t "  i n  d e p t h .  
b u c h a n o n  fe l t  a jo l t  t o  t h e  left  f r o n t  s i d e  of h i s  b o a r d ,  
l o o k e d  down a n d  " s a w  t h e  h e a d  u f  a n  a n i m a l "  b e t w e e n  h i s  h a n d  a n d  
body ;  " T h e  h e a d  w a s  g r a y  w i t h  a t o u c h  of b rown  . . . i t  l o o k e d  
srncsoth a n d  somewha t  p o i n t e d .  " E u c h a n o n  f e l l  i n t o  t h e  water a n d  
b e g a n  t h r a s h i n g  a n d  swimming r a p i d l y ,  p r i r f l a r i l y  o u t  o f  fear. H e  
c a l m e d  h i m s e l f ,  c a u g h t  a wave,  a n d  s w a m  t o  s h o r e ;  B u c h a n o n  w a s  
n o t  l e a s h e d  t o  h i s  b o a r d .  T h e  b o a r d  d i d  not  w a s h  a s h o r e  so 
a n o t h e r  s u r f e r  s w a m  o u t  t o  r e t r i e v e  i t ,  u n k n o w i n g  o f  t h e  i n c i d e n t  
w h i c h  h a d  o c c u r r e d  m i n u t e s  before. 
T h e r e  was no i n j u r y  t o  B u c ~ ~ ~ I o ~ I .  Two e l o n g a t e  i m p r e s s i o n s  
(ca. 50 m m  e a c h ) ,  o n e  l a r g e  c i r c u l a r  i d e n t a t  i o n ,  a n d  t h r e e  small 
p u n c t u r e s  were t h e  o n l y  m a r k s  e v i d e n t  o n  t h e  l o w e r  s u r f a c e  of t h e  
b o a r d .  O n  t h e  d a y  b e f o r e  t h e r e  h a d  b e e n  t w o  s h a r k  s i g h t  i n g s  a t  
t h i s  b e a c h .  T h e s e  c c ~ u l d  h a v e  b e e n  b l u e  s h a r k s  ( F 1 r i o n a c g  qla_u_ya_), 
b a s k i n g  s h a r k s  ( C e t p r h i n m  r ~ i a x i m u s ) ,  o r  f o r  t h a t  m a t t e r  a n y  o t h e r  
sur f  a c e - d w e l  1 i n g  s h a r k .  T h e  s p e c i e s  of s h a r k  t h a t  a t t a c k e d  
P u c h a n o n 9 s  s u r f b c ~ a r d  is unknown. 
a t t a ck  NgL zf! - M i c h a e l  J. Herder- .  13 S e p t e m b e r -  1382, 1430 h ;  
C a  1  i f o r n  ia:  Mendcic i no Co. , B e a r  H a r b o r ,  1 a t  33 55' N, l o n g  123 
56.8' W. 
M i k e  H e r d e r  a n d  t w o  f r i e n d s  w e r e  free d i v i n g  f o r  a b a l c ~ n e  o f f  
t h e  n o r t h e r n  C a l i f o r n i a  c o a s t .  T h e y  w e r e  d i v i n g  f r o m  a Z o d i a c  
i n f l a t a b l e  a n d  s e v e r a l  s p e a r e d  f i s h e s  ( 1  i n g c o d  a n d  r o c k f i s h e s )  
w e r e  h a n g i n g  13ver- t h e  s i d e  i n  t h e  water. Sea 1  i o n s  a n d  h a r b o r  
seals h a d  b e e n  n o t e d  abola t .  Two of t h e  d i v e r s  h a d  b e e n  swimming  
i n  t h e  area f a r  a p p r o x i m a t e l y  20 m i n u t e s  w h i l e  H e r d e r  w a s  r e s t i n g  
i n  t h e  i n f l a t a b l e .  H e r d e r  e r ~ t e r e d  t h e  w a t e r ,  d e p t h  ca. 15 f t ,  
a n d  s t a r t e d  t o  d e s c e n d .  W i t h i n  a f e w  s e c o n d s ,  H e r d e r  f e l t  "a 
bl-~rnp o r  t u g  a l o n g  t h e  lef t  s i d e  of my torso. " "at t h e  t i m e ,  I 
b e l i e v e d  I w a s  car-tght i n  k e l p  .... I w a s  s u d d e n l y  h i t  h a r d  f r o m  
my le f t  s i d e .  I fe l t  a s  i f  I h a d  b e e n  h i t  b y  a t r u c k .  " 
O n l y  o n e  b i t e  o c c u r r e d ,  t h e s h a r k  s h a k i n g  t h e  v i c t i m  
v i o l e n t l y  t h r e e  o r  f o u r  t i m e s ;  t h e  a t t a c k  l a s t e d  " l e s s  t h a n  5 
s e c o n d s . "  T h e  d e p t h  o f  a t t a c k  w a s  e s t i m a t e d  a t  12 f t  ( w i t h i n  3 f t  
o f  b o t t c m )  a n d  v i s i b i l i t y  a t  2.5 f t .  Two h o u r s  e l a p s e d  f r o m  t i m e  
c ~ f  a t t a c k  t o  t h e  t i m e  H e r d e r  r e c e i v e d  m e d i c a l  t r e a t m e n t  a t  
G a r - b e r v i l l e  H o s p i t a l .  R p p r o x i m a t e l y  120 s t i t c h e s  w e r e  r e q u i r e d  
f o r  d e e p  lacerations t t 3  t h e  u p p e r  l e f t  t h i g h  a n d  b u t t o c k s  ( F i g .  
6). F o u r  a n d  o n e - h a l f  m o n t h s  after  t h e  a t t a c k  H e r d e r  c o m p e t e d  i n  
a n  6.2 n i i  le r u n .  
From t i n i e  of a t t a c k  t o  r e c e i v i n g  m e d i c a l  t r e a t m e n t ,  H e r d e r  
d i d  n o t  r e m o v e  h i s  w e t s u i t .  I t  is our o p i n i o n  t h a t  t h i s  m e a s u r e  
f u n c t  i o n e d  i n  t h e  r e d u c t  i o n  of b l o o d  loss  b y  p r o v i d i n g  p r e s s u r e  
t u  t h e  wounded area. T h i s  is a p r e c a u t i o n  d i v e r - s  a n d  s u r f e r s  
s h ~ l u l d  be a w a r e  of i n  t h e  e v e n t  of a s h a r k  a t t a c k .  
R p e r s o n a l i z e d  a c c o u n t  of t h i s  a t t a c k  is p r e s e n t e d  by  H e r d e r  
( 1 9 8 3 ) .  
F I t t a c k  Ng, 22 - Randy  Weldon. 212 Q u g u s t  1383, 1888 h ;  
------ 
0 r e g o n : T i l  larnook Co., C a p e  Kawanda,  l a t  45 12.0' N, l o n g  123 
59.8' W. 
Randy Weldon h a d  b e e n  s u r f i n g  a t  N o r t h  Kawanda  B e a c h  f o r  
a b o u t  one h o u r  o n  t h e  m o r n i n g  of 28 R u g u s t .  H e  w a s  o n  a "6 f t  
t h r u s t e r  ( t y p e  of b o a r d ) ,  " 20 i n c h e s  i n  w i d t h ,  color  b a s i c a l l y  
o f f - w h i t e  w i t h  b l a c k  a n d  p u r p l e  s t r i p e s .  Weldon  w a s  ca. 75 
y a r d s  from s h o r e  i n  8 t o  15 f t  of w a t e r ;  v i s i b i l i t y  w a s  
c o n s i d e r e d  " g o o d . "  Weldon  h a d  j u s t  s h i f t e d  f r o m  p a d d l i n g  i n  a 
p r u n e  p o s i t i o n  t o  s i t t i n g  u p  on t h e  b o a r d  when t h e  a t t a c k  
1 3 c c u r r e d .  " I  d i d  n o t  see t h e  i n i t i a l  a t t a c k  .... I r e c e i v e d  s u c h  
a s h o c k  C t r e m e n d o u s  i m p a c t 1  i t  t h r e w  m e  i n  t h e  a i r .  I l a n d e d  i n  
t h e  w a t e r  and went u n d e r  a f e w  i n c h e s  a n d  p o p p e d  back u p . "  T h e  
s h a r k  h e l d  t h e  b o a r d  f o r  s e v e r a l  s e c o n d s ,  let g o  a n d  t h e n  t o o k  a 
s e c o n d  b i t e .  " Q f t e r  h o l d i n g  C t h e  b o a r d 3  f o r  a n o t h e r  s ec l>nd  or 
twcl i t  let g o  a n d  d i s a p p e a r e d  i n t o  t h e  o c e a n  h e a d i n g  s o u t h -  
s o u t h w e s t .  " Weldon,  st i 11 l e a s h e d  t o  h i s  b o a r d ,  r e m o u n t e d  t h e  
s u r f b o a r d  a n d  " s t r o k e d  v e r y  h a r d  t o  s h o r e .  " Flfter s e v e r a l  
s t r o k e s ,  t h e  s h a r k  s u r f a c e d  8 t o  12 f t  o f f  W e l d o n ' s  r i g h t  a n d  
h e a d e d  i n  a l i n e  t h a t  w o u l d  h a v e  i n t e r c e p t e d  t h e  p a t h  o f  the 
s u r f  b o a r d .  " T h e n  i t  w e n t  r i g h t  b a c k  u n d e r  a n d  t h a t ' s  t h e  l as t  I 
saw I : I ~  i t .  " 
T h e r e  w a s  nu i n j u r y  t o  Weldon  i n  t h i s  i n c i d e n t .  T h e r e  w e r e  a 
number  u f  t o o t h  m a r k s  (Z@ p l u s )  o n  b o t h  t h e  u p p e r  a n d  l o w e r  
s u r f a c e s  o f  t h e  b o a r d  ( F i g .  7 a n d  8). T h e  w i d e s t  d imer1s i l2n  of 
t h e  s e m i - c i r c u l a r  b i t e  m e a s u r e d  4 1 . 3  cm; t h e  d e p t h  of b i t e  i n t o  
the bclar-d w a s  13. 5 cm. D i s t a n c e  f r o m  t i p  of t h e  bc~at-d t o  t h e  
rtiost f o r w a r d  i m p t - e s s i o n  w a s  47 c m  ( p e r s .  c o m r n . ,  S i d  Cook,  R r g u s -  
M a r i n e r )  . H a d  Weldctn b e e n  l y i n g  o n  t h e  s u r f b o a r d  i n s t e a d  o f  
s i t t i n g ,  h e  w o u l d  ~ r n d o u b t e d l y  h a v e  r e c e i v e d  major- i n j u r y  t o  t h e  
i..tpper torso,  p r o b a b l y  r e s u l t i n g  i n  f a t a l i t y .  T h e  a t t a c k i n g  sha r -k  
w a r ;  d e s c r i b e d  a s  a " v e r y  l a r g e  g r e a t  w h i t e . .  . C w i t h l  t a n - b r o w n  
~ . rpper  b o d y  a n d  d i r t y  w h i t e  u n d e r n e a t h .  " T h e  _m211:. o p e r a n d 1  o f  
t h e  a t t a c k ,  a n d  t h e  p o s i t i o n  a n d  g e o m e t r y  of t h e  t o o t h  
i r i ip t -ess ior t s  i n  t h e  scrr-f b o a r d  i n d i c a t e  a l a r g e  w h i t e  s h a r k .  
I t  is i n t e r e s t i n g  t o  n o t e  t h e  s i m i l a r i t y  b e t w e e n  t h i s  a t t a c k  
a n d  t h e  C~ . \ r t  V i k a n  e n c o u n t e r  ( R t t a c k  No. 48). FIlso, t h e  
f o r t u i t o u s  n a t u r e  o f  t h i s  a t t a c k  c c ~ m p a r e d  t o  t h e  f a t a l  case o f  
L e w i s  E o r e n  ( R t t a c k  No. 5 0 ) .  
------ Fltt ack b l ~ :  5_C_ - Or~iat- Conger. 15 S e p t  e rnber  1984, 8838 h ;  
C a l i f o r n i a :  S a n  Mateo Co. ,  P i g e c ~ n  P o i n t ,  l a t  37 1 1 . 3 ' N ,  l o n g  122 
2 4 . 8 ,  W. 
F l t t a c k  32: ZiZ - B r i a n  Crarfler .  17 S e p t e r n b e r  1384, 1538 h; 
------ 
C a l i f o r n i a :  S a n  D i e g u  Co.,  M i s s i o n  B e a c h ,  l a t  32. 47.a5N, 
l o n g  117 15.4'W. 
g g t a c k .  flpL .58_ - P a u l  P a r s o n s .  38 September 1984, l@00 h ;  
C a l i f o r n i a :  M a r i n  Cu. ,  T o m a l e s  P a i n t ,  l a t  38 13.8' N, 
l u n g  122 59.8' W. 
gt_t_ack Ng, 32 - R o b e r t  R i c e .  30 S e p t e r n b e r  1'384, 1530 h ;  
O r e g o n :  T i l l a m o o k  Go., C a p e  Kawanda, l a t  45 l l . @ ' N ,  
l u r ~ g  123 59. C3' W. 
W e  e x t e n d  o u r  t h a n k s  t u  t h e  f o l l o w i n q  p e r s o n s  f o r  p r o v i d i n g  
i n f o r m a t  i o n  a n d  encciur-agernent . S i d  Cook, Qrgus-Mar  irrer, p r o v i d e d  
d e t a i l e d  i n f u r m a t  i o n  a n d  p h o t o g r a p h s  f o r  t w o  o f  t h e  O r e g o n  
a t  t ack.s. Rona ld  Warner ,  C a l  i f c l r n i a  D e p a r t  rnent of F i s h  arid Garfle,  
f u r r r i s h e d  p h o t o g r a p h s  a s  w e 1  1 as i n f o r n i a t  i o n  o n  t h e  V i k a n  a n d  
Her-det- i n c i d e n t s .  J o h n  McCusker,  C a l  i f o l - n i a  academy of S c i e n c e s ,  
a n d  J i m  W e t z e l  p r o v i d e d  d e t a i l s  on t h e  S m i t h  a t t a c k .  P a u l  
Crossman,  D e p u t y  C o r o n e r  of M o n t e r e y  C o u n t y ,  w a s  e x t r e m e l y  h e 1  p- 
f u l  d u r i n g  t h e  Lew b o r e n  i n v e s t i g a t i o n .  C a s  P u l a s k i ,  J o h n  
Fuchanon,  Mike  Herder ,  Randy Weldon,  C h r i s  Rehm, P a u l  P a r s o n s ,  
a n d  R o b e r t  R i c e  p r o v i d e d  i n s i g h t  by c o n t r i  b u t  i n g  t h e i r  f i r s t h a n d  
i r ~ i p r e s s i o n s .  Camm S w i f t  a n d  Jeff S e i g e l ,  N a t u r a l  H i s t o r y  Museum 
of L o s  R n g e l e s  C o u n t y ,  g a v e  v a l u a b l e  c r i t i q u e .  
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TABLE 1. California-Oregon Shark At tacks  by County, 1926 through 1984. 
Number o f  
Attacks Spec ies  Involved 
White Blue Spec ies  Other  
Shark Shark Unknown Species  
--
Oregon 
Clatsop Co. 1 
T i l l a m o k  Co. 2  
Lincoln Co. 0 
Lane Co. 0 
Douglas Co. 1 
Coos Co . 1 
Curry Co. 0 
C a l i f o r n i a  
Del Norte Co. 0 
Humboldt Co. 2  
Mendocino Co. 3  
Sonoma Co. 5 
Marin Co. 7 
Alameda Co. 1 
San Francisco Co. 1 
Fa ra l l on  I s  lands 5 
San Mateo Co. 6  
Santa  Cruz Co. 2  
Monterey Co. 6  
San Lu i s  Obispo Co. 4  
Santa  Barbara Co. 3  
Southern C a l i f .  I s l a n d s  
Ventura Co. 0 
Los Angeles Co. 2  1 
Orange Co. 0 
San Diego Co. 6 
- - 
1 
- 
Tota l s  59 46 2 
San Miquel I s l a n d  (At tack  No. 43 - J. Worrel ,  18 Dec 1976) 
Tiger  shark  ( ? )  (Attack No. 11 - R. Pamperin, 14 June 1959) 
Hammerhead shark ,  Sphyrna sp. (Attack No. 12 - V. F l e e t ,  28 J u l y  1959) 
TABLE 2 .  White Shark At tacks  by Month ( C  = 4 6 ) .  
S e p t  
Oct 
Nov 
De c 
* 
Jan  3 
Feb 2 
March 1 
Apr i  1 1 
May 5 
June 0 
J u l y  7 
Aug 6 
,TABLE 3. Shark a t t a c k s  s i n c e  1969 i n d i c a t i n g  d a t e ,  days between a t t a c k s ,  
and s p e c i e s  i m p l i c a t e d .  
Days s i n c e  S p e c i e s  
A t  t a c k  p r e v i o u s  w h i t e  s h a r k  (w) 
No. Vict im Date a t  t a c k  o t h e r  s p e c i e s  ( 0 )  
Colby 
J o s l i n  
Ward 
Himmrich 
Gray 
Kre ts chmer 
Hancock 
Keh 1 
Sanders  
Webs t e r  
Greenlaw 
Ho 1 comb 
Johnson 
Rebs t o  ck 
Brown 
Buckley 
Shook 
Kennedy 
W o r r e l l  
Friedman 
Dunah 
S loan  
Doudt 
Vikan 
Cow an 
Boren 
Smith 
P u l a s k i  
Buchanon 
Herder  
Weldon 
Conger 
Cramer 
Parsons  
Rice 
20 J u l y  69 
6 S e p t  69 
20 Oct 71 
28 May 72 
19 J u l y  72 
9 S e p t  72 
26 May 74 
26 J u l y  74 
5 Aug 74 
2 S e p t  74 
2 S e p t  74 
1 4  S e p t  74 
28 S e p t  74 
23 J u l y  75 
9 Aug 75 
6 Dec 75 
24 Aug 76 
1 8  O c t  76 
1 8  Dec 76 
1 4  Aug 77 
5 Aug 78 
11 Mar 79 
26 Nov 79 
17 Oct 80 
27 Oct  80  
19 Dec 81 
7 Feb 82 
24 J u l y  82 
29 Aug 82 
19 S e p t  82 
20 Aug 83  
15 S e p t  84  
1 7  S e p t  84  
30 Sep t  84 
30 S e p t  84 
1 See paragraph  2 (text) d i s c u s s i n g  comparison o f  e a r l y  and r e c e n t  s h a r k  
a t t a c k  d a t a .  
' Webster and Greenlaw were t o g e t h e r  a t  t h e  t ime  o f  a t t a c k ;  t h e  two 
scuba  d i v e r s  were swimming at  t h e  s u r f a c e .  
